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The method uses a recording medium comprising a support and a superimposed recording layer 
composed of Sb, Te, Ge and at least one of Pb, Bi, In, Sn, and Tl. The recording medium is irradiated with 
a single laser beam, which is applied with two different intensities; one intensity for crystallizing the 
recording layer of the recording medium and the other intensity for amorphizing the recording layer of the 
recording medium. Both the recording of information and the erasing of information can be simply 
performed using a single laser beam by changing only its intensity between the two different laser beam 
intensities according to a laser beam intensity pattern corresponding to predetermined information. 
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B 1TS= 3l^flH»0fl aOIWUiaS £AW& aW SJohOI gap 3I§- ±r»o r &' &gDB Stl- 20ICK 
SO :?flSi£5fe g'BSc 3WDHM&0B gag 3IW>ffl, ^OHxO^Oi] J\m& *THloPI S|5r 

01, Z[3I 27H3 «0ltt.-SE.Ctnt8ns1tl»)« 5T= 3ISDHSI6HHI 9a. EOOIWUISS PAHAM 

Sfii 31^ • A^lofe gmOB mt 201 Q. H SS°J sBHOfl' 2ISI3; ZEIS!" IWSMB 
ArSSfOI £W aOITaUIS&SM H.8AIB£S«I ga°|. 2«- *ttflB SICK 

oi e^FEin a^El/oias mci^a a swie^ob 3ije£ 'as aa-aa^ 3»tj- a 2J3, a- 

«Klia-a SW9E^M' "2WB ' SMg aOIWHia© AJSSHM S0|*PB UIIMIS5B & 2J3I 

UBSOICH :B«t|*301. n»B'AI'..SWS 2?H«£ 3IS§sf3|^(wr:ite - bnceSopt ical : storage type) a 
7^S*^|2|S( reversible opt ical storage type)Q|CK SWSf S*HII±32| S^Qil^ 8SB-SB 31 

ssrS 3 .3iss ; aai : #Biir ^ aa. 'eratw iwa^aa a^ws §st bwei£L£3i 
?rta*Pisi«si sr&mi^BOii ch^hai, 27h.*i°i sweich aa m& W7i«*t3iwa 

(magneto - opt ical "recording materia I. )01 3, £}E ^H-fe £JS3 71 §HI( phase - change recording 
material )0ICK.- »?I1«3«X|S| 3?DB, §fir HI0IWUIS1 SArtHB, WfflBjiJOfl A1 2|' »0I3K'!B0I 
U~ '^B'0IBtt£3«.3«H3; 31 -SS&ijlWBOII. S|S.KM^ £0OI«Hia9. 
•OtM '.Q|g»°£JH 'SSaOl, DI3.IAI JTOIfe* Wffl«4F2| »QI3 flSSth B!9tHl 6&33I5 

*m 3S0B> gas. aOIWHISB SARIHI 3|s*}j°| £EHHj »0| HIS§ (amorphous) a aa 
(crystalllne)S Or§SF^ 3J0fl 2|o|01 3«H3, 3|s§ -.gas XKHB- Oigsfe 2W.'2| 

tnoi'-B^BD'. tt3w wi&\3»noi-Aisi-tfar2|-w)ioi wsech w3iawi*»^asB.:?r*-.» 
wh=a Argafe- g.^Qii, W3i3issaa- s«s^§»a sttffe sws a^bi^ 201 nama. 
sraofl fittPwn^KSHa.a^asoi.Awas a^oii, smb. 3i.«Ktt h«i= a^.BTa 
*wss -afsskn- 4=t»ir 4 sjcf. c&ew «s7i^«is W3i3i5H3 r Aheti^. 3?a r Hiaim, say 

31^:* -BfSSM3KZ!g»h?l . IB.SM; SE»'P*. : 

mm, iAI-AI^Cirradiated' area)3K U|5ACT2?(non : - irradiated area)AHD|2J ^£|.7ffi|3 r HCHLir£ 

=s, -7i<n2i ^ehhj ^ioi§ •Dis«^a$a^Hijsntrai 1 ..sa£' bbes; .pwbq, a-saiasi sakm. 
'21W-0PIEI& ^w*2i s a3i2i xhdim oissfe^g- sn-JW- flflEiw ast^u, ?ri»is seHQii 

laSS PJCHBP:, 

■.^HaaTOSI Pl^gQli CHtlAI., Te:- SeSS[Appl , Phys. Lett,, 49(9) i p. 502, (1986)]SF Te - 6e - 
Sh ^[Appl. Phys. Lett,, 46(8), p. 734. '.(i985-)].2 r ^= 0)3 Tfft Te #S> 3£|H Sb - Se #3 
IAppI; Phys. Lett;, 48(9); P; 1255, (1986)2h In r. Se - Tl tSl-Appl. Phys. Lett., 50(11), p. 667, 

0987)12* : ss wa^n;se-:wg» Afs&hg-;aoi saieioi sgk org.^sg ^i«s s i7i«oi e 

III, ^.y\mmD\ ^A|2!S|.;.AI3SSH. lotH W:S-»#SSP-"H\.*£ ^£DilAi 7rSl 

uu, bs» m. 4 so. 3**s "uiaaiSEHa- ss^eh: Aram >B*f» am ^ots siq. 
■aaHs'.:aa= uissssHa-.a-a^EH AK««-B«»2i"aag.'.»d!Si ■.bw* '.di».fe\a«nsoi.-3i% 
^ 4 sq. w§ S3 "uiaa^aa. aa^s.^W'^i^^Eiffit.^afiaiiHi- cH«hE«-:«»a . 4: 
aa, 01 a^'wi y\mmm ^mm Jtmmn ^z&fc aw siskji sal -'3jw sin, ?\mm?i 

:a2|0B 2|ftKM0t "aM« ^TO * HaHS'ffl^fEf 3hfliZfe §3^2! 

i-awi^^; ; 7i*l^M.i : B*w2fi ^ts#. *=.siqv 3|s#hj mstt a; aiaa»s ai 

OIT^biaB] iAHHI SlfrKB-vMIB-.^ SID. MM 3^EH4!SS -a'SSHa-' BlSa«EH= JEE&'ZW^W 

^eh a ^i^ehoii amkYsm.M7ni'& siq. oitHM .soiwirwi .:wroi, oisu- css-ti* ■-«.s£i7a 
se«/-o»h-uiaatfa» a§scH3 r zw3|««h» *rasoi.oi cHSofe a^wi chwai aw- 201 

#71 a^lg, 4^1 S'3B ^ISXHSOB :.3»S SMM <flWT UH. .?I«»-2I. aSfF§. S 

3hg2Ki!^tr a^* asi-oiot *ta; 3« : a'-a^W'-'azfs-iiassi/aoiauiass-wias: 
a "SABfe sichi Hjohoi 4«w"^2i=-erabi, aas*s ^ a assa "-sasEsi eboisui 
=sss' asH^iasef- 5Awe-aoB. a*»oi";*«w arj. nam e^i a s^i^j ^apiz^ 
^>t«m~ as oibo-. ■«H-a« ; si' sfi^w- *ras»»-ssw-'ni^ 3is#s gat> .^ss eboi 

SHiaOI-.-DBIAf OlgthQ. aOIHUia^St laser beairt. spot)OI 7\mm^: 01S ^^l(HI gSi W.- 

^*H7i -M*m- ymmrn ei^tm, . □ aowuia^*3 : '«:»Kii>aai*»£' sa- aowaia 
'smsu. 3e-ihs ^apizkdi .S3ILK 3Zh : .aorauia±*2[ sisw aoia. 3aa 

£ 3imB2| big lift ?|3hO|^ B3IZf2| 5ArP, 3imfflH| ?rSW^ S7I2I-BJ ^ArM ^tS§l 

J\ mm. 27H2|.aOWtiiaOI SmOB .AI:SaOI Sin: SS2EAI^»(c;lrcul-ar.. irradiation, spot)# 
38^ "aOITauiaah EhSSAI-^(elliptic irradiation spot )g 3fe"aorauiaO|Qi- 27HH] EHOCTHia 
m AH@r= OIS -aAlSMfe 2^13 aOWUI3 2£MS««--3EH«I= **SW 5«* -AFSB Sfl^r S3, 

^i gtsi aaa ^ffliwi -«*ioi or 27hhi aoiTauia £Ai-s*i= aoi.wuiaa-.iwa.. 
as'-aowuiasi a«tE«- aiaHoiof^fe.-ea* .3Wai aov 3au ssiioiTauiaa -mm 
^ezkhi a.a"Ai?i^ as ,^a^s ch^q. ^oi u^£s, ?\m • mm a^on, a ^ 

(long axis)SS ^SSI, S 30|2| EfeSJ Uia^m 3|sdh5B£| aiOWHia^ Al-g^ l l 

.fi^acK -nau-oiB aoi73uia2i.-A»s tfs=ioiw afo. 

s sawBS-'easi aoi^iuraa ^a^^ awr'sjsra 3^s aa^ ^w.^wct .ssia 

as?> 9§m aTiolsQ. aa^i^tfg ^ssai maa u\mm wmn 

in, ErwaoiTauiasi seb '-sgtfss-w aa# ;aowuiai» -sisi-oi-soreCTi 3i^m **im 
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^ 2g BOKHaCh Oia** ^SCHI 7l£oKN S BSS SfiEiaCh s: B ^°l R 

9tt2l E{]OI Tel HISS SA^fe 2 (HI °m01 §Mi gO|*PI 71^ a ±tmV= d32| Xflg 
Sfe 210ICK 

■e ws'si g2i a qe t ,ms a oim ii¥&sofl e&ei-ai ssa a .« 

ws^si h.ws^h gji imsomn. s«si 7ia§ pis ^rsp^.pmiw^ ach 

s IrsM 71m ss Ara§fe '■a«M'-aw«,.-^-T8,.: , Bfeai-", to; en, in,. sn S Tisi-ni 

o^^ei aestKsi^i- ohjsi a±s or#ois 7i^#oi 5j#a ^his^ 3woH:aie ss 'aoi 
aais^e 'Sj&t&M #71 ss aioiauiawi ch»*i #71 ^wM-.orsAijioi^^i.^i^ftoi^iw 

Oil '2!?^ adWBIS&SOII [OEM, UI'SS^3h l§4WOI0i!A1 7f^^S : " gfflW* v:a2Dfi. \QI 

qst '•-a&or-ssa j\m a ^ra'w ±1^012, #71 --.sb aoratiigoi zw^-goitraEs °!7£iol 

?RvfiW 7|«#t .-as'StfUl &?\ .^l*«IVHlSaSIWHI SiOIV SMOfl »s»Kaoi»uiasE". 
MSOfl EB& »3I"ZJH2|-«0[B SEAHMM aOI»UiaSS» , B3AjB£S«, 7|s#LH01l #7| 

-saw #gtr uis.ssejjtt-ass^s«a*t=:sMg 7i§ g ^goi sosaa. 

s irg^i »gou-i,.7i5Hz* n?iw stfte 7i^0Hai7i- Afgaa, 7i^#oii chsbai 

7|sgO|.sb > .Te;.6eSh Pb, Bi, In, Sn.2 Tl£ ^§3 HM£5^a \flCJl8f a£S ?S 

: as 201 fl44PH*iEh Diatt5W*s..3i*«oi-.2!?ja aowHiasi-.-.aEor dew .maa^-at 

AfOIOilAI -.^ejSlSS •« A SlU, 01 7^32J > ^tfflOfl fijIWOICh 

^5|'Sb;,Te,.-6e2f Pb; Bi, In; Sn a TlS^ ; SS..n»£^H "fl*IS a±7hg3(1)0| CHi.EI 
^:S7JHI(atbmrc.ratios)S WAIEIS 20! UhB^oCK 

(:Te,6aSbw~)w*V- — — — ' CD 

0I7|A| m Pb; Bi; In, Snll- TlS ;?jSS ' 3BSS"*a ^a.S^tf ShUOli 0.3-^X^0.7, 0.1 ^V, 
0.01 = Z = 0,3 a x*y <j .01 CI. 

B aa.2) »gOfl AWS-:?IMH.-EH«l«,.fidfcrNSI SfiSP.. a* MOI »Cra OjEi 7IAI 

& ttgSEh- -WIS-- 7ft#0l Sb, Te-a' 6eS&- BAI ^gaP-E', Sb, Te a 6e~ 5^!(2)tHl 

TeceaSbv^-—-----— — (2) 

W7IAI 0;3 LHAI 0.70IH, -aOI'XlUIS* B^lfl- 2AFSI= .S'OJ S»IOl!*«"Slif 4^ SiCF. 

(peHforatJ"ori)0|:-:tfa'SJS S^£2J aQI39Uia«-2AF&>S 2101 gfioK^' 'W^lWOr BeTe m*m . 

^St ^tei tmms\ ^mt.^s\h ^w, sb,. t© a ee^ s^'(3>chi .■s«a- i a»tiis.-aAia 
a. 

XBeleUSbJxU - K^Sb^ — ~ — — ^ (3) 

oi^iai o:< x< loin, 3«*2|- : aa»=^7i *Jtm 4?'sisu, : ngps^aowHia*. 5A».ioiAi^i 

a.3BS|..H-4!0| Bfa©CTU.£Efe- 7lft#2|""aS(perforatlon)OI ^go^ 2101 [fflSOl, 

^js#2j Hiaatit^^Soe 2i^:oigch. ' 

Sb, Te : a Be^SlOhUEh Pb, Bi, ln, : Sn a : TlS HM^^Ei aftg =»^tf* £J^(M)S 

?aa 9\mmn\. *ms*= b. ^ssi ^hihiai; ^pi asa ass, xotis- ^,2iQ. ./«.«.. ai;(.M)3> 

•S»*(nujnber : "-of atoms)HJ 2JDIS 1 LHXI 30te|.-8SS ^l^#CHI ^W^UU, J'Wtfg a : i(M)7K 

m afe.'sa uiiimi assr a* ^i§#ei asoi aoiLra s£"-:£raat«s -waxa 
aoisuiaa *^X»i-fe'2!oii*:2jmoi-,uisB»^ ^tm *.--si7i uh^(hi ,nli^.-SErom.,.sha r a»4?2i sj' 
□is-ai(M)2i sfoi 7i««LH2i'«an^oi '3X«k» 1% oiEfoiasf* ?i-wa. HisasBPi' mioi:§ 
ch^hs :.adinuiaoi a^acK. nans pi^#^i uis^m^ ^i^#^ yi-^oKi 
Sr^ as piw#°i sgoii 9\tyo\ mwotiw ^aQ. «^oii ;a^(M)2i ax^si ..sinisAig^ 
oi 30x^,^2^10-3, oi ?mm^ m\m\^m aA^m/.s^ti agaa aoiAi;;.ga2i ^ig 
fte^i ^t, H ^ h * ksoii n?i«a *w ni, s-asi- ^as^a-.'.s'aai imm ^m chswpi 
ail 73 sEE'gf ^ -aa '. 

Be2i SOU CH oH Aj , ^|^#0I TcjSOIlAI gSilElli 33 HS . aasaM »01A| B!2»E>l..iBS01, ^ 
(l)QilAISJ 0.1 DIBOIQ. S^S. S^KOM-AI SQ«S .aS»2J 2XIW1AI 0.3 : LH XI 0.72J S 
2ICHI 2iH. 3AKHIAI 0.1 3. OI^OIDL z~ ^|^#ll- 7iesj S« a 

01 W^ohAI SH> ^CH^I^^ ^S"££J EilOIT^HISm ^A^^^l, ^OiAl^ SOIt? b|gaa2| 2X|&fl 
M .0.01 LHXI 0..S2J g?|(Hl -SiCh ' 

fe^i 3^a 2mh; ms Pby Bi, in, sri ra tis ^?sa nsss^Ei a^a s^fe.ofUHi a^oich 

Z?H 0I#2| ,ai?l- -MS-SAI AFgEIS. S^OL *a»^Ofl 2|B #aifc:S| ^71 S^a zOfl S|§H3t S 

Aia'HWBHHI SiCHOt ti-CK 7ai£MAmB3*rSb--"Te - B£|. ^g?l= A^ ABCDOfl SIoKfl 

a siss s^ofl sitfroi i SAiaa. afss abcd lh^ stHdis ^i^fesj astn . ^leioi m 

Q SEIolCh aSWS/fll1£S| a»M EF^ S^I (2)011 SqetDl XAIEI^ S^Oil ^ge^ Sb - Te - 6e2J 

Pisgoj yjg^fCT Te - Be - Sb2J tfgLHt«A| .Si(Mjg =F&tY= '21011 H|§H3i SGISKM 9^ OISS 
a± Pb, BI, In, Sh a..T!7F «Q|a|Sg 7KIH, 01 a^S) gggOL £ r 10U1 £Aia..2ia 

Te, Be a 'SbSJ'" 32HI- UII3^ UH/ «CH.a|Se -5fD& Ah^Oil SlCf3-"aoraDi/ , na°S Te - fie - 

sbsj wgLHWi on §i±m 2i oil °j^foi, ^i^a^j ssa'S ".wow a, 7i«^ a^ew 7ia 
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eih aztspi eoim. q^oi Dim §7ias nm §§smq a se^ai wn, 

7|^S21 S SSS irai.EIT] SfeCh 
~~ 2V . ..: ,ar 13 

In 155 ft) G3? 

5f »' Mi 2* 

t; aj sj ro. 



21 '2!5S 23g Te> 6e a Sb2h S^(1).0il 2|«0I 2AIS .fiXHJIOUd Pb, Bi,. ln,:Sn a TIS 

zig^s^a -fleiB giisr. uiusi a±s. .7i^ss 7i5£i s« a 7i^#si ssm 
aifisw.-sfcn »□»&■ uiasriHy*'«foaja^t» B5izj2i" Aiasa.:aowuiafi-sAB.j& aim a 
tm.mtm astn *s sick dia»:aw» /5w^.ai«mas a^m, e^aioi zanisp 71 

zt ^mis mjsmmi hisb'^pi:' wkm :«ei'£iqi bthbd. 

•^1 -5li§^)ll dlgill ^113 eraWI, SEISINS 71^ 

##ofl smm -jmwpi ^M^Kfl 7ws2i.-aaas '*W ^ SICK.: 3I»S|\B.8SOT- ?«»4»i.a 

eg 7IWfed-fi:jOTie!.' 2^011,. BISSS^^S "SSa UIE'(iilt)=. seOWSS; USESjaOITclHia 




aftipsisfcfr «sa a^oisioii aSgsjs 'tf3£0i.jtf' "ar"*:-a= : .aaBi asin "aorsuiasi sri 



aorauiabl-^wtfisoB'BSAfeia, aaaejSKBissAroioii »£&..aoiaiHia.?i &m se~ j=ikhi a 
a«g,*iqi-£"-flp5jDi, saigr ±asj «ehs asaa; 

'Sfisj 7m a 4a-a #g*imH, jiwwafe aoramaoii goisioi oigtro- aoi-nuisoi tHth.?i» 

..■iAISIlH," ^WdHHISI Oife! gCHlAi 3.0139 HI aa ■-2AJ-AI2h"&. d/v^Ai- £AI! ^ SiQ; 

s astpf §MM *ra*t='B sih^oih. uiaa^.-sMi :s 7»«jsa sawa 
e ^rao-B'-troa, HiSaS2i{di7iM ■■?i*hoi aco^ d/vioiora.^i^gsr aorauiasi-a 
.ahw 2ioFC9 assracHot^D: "s^-cdm sjsioivSAia' as .^i^»s-i.m*c"oi*h2j s^iff 
sa-aoiMHiaa' iA^^aoii Himoi- assn^ 2iQ. oeihs-.smhj a^i= 53 1 'Mjfi"« 
g a= ; 'Moi7£idiaa AFgoKM ■ sea ^> aa. ^oi 71^^011 sb ; Te a eesi' uiaoi -msm 
£Aia ar^s-abcdm 2j§foi 5Aia g^aoj a= s^oii,- o.i usee oi^2| E^iz^sa. aoiTHuia*: 
zmte.zm sisra -4t«i acK naHs : .aoiwuiaoi ^ i M rn# -^aiBv .-.aoiauiaoii ch 
?i«oi'asi «aa|ffl'oi«or ion/sec oi^aiefe; m^tm oifi ^ aa. -aa s^p^h^oii 

Sag 7|2!AI5|7|(HI S!SJt»- 'SCHSiel 01^1^ g^MP^HBJ g°Dil~ ga^S'I '2f 1 .2m/secOI2 , 
»aMa&j"2| g^'Ollfe ^ 5 LHAI 11m/secOIDi, ^EiOilSEIHI g^Ojfe.ef-B LHA1 22m/sec OIHK 3£1 
Hg-' ; 'g' Wa2| '■ »HS';:OIEI 7hX| 'a«HI0|.E17|e!S*IM BEI«f7l v S'SaQ;- "-Q^OI aS'SI-AI.Z!S-''SBH 




a HIS^thM 7^H^; 

[t}EW B"BISS|.'.StHH ^ofCH, SS7|sa .g-j£g ^ aOITclUia^l S^M '?mflHaO|. ZEAISf^ ^ 
Oil 7|^DHa4HHI §a§. 7l3(overwritihg)W 4= 2iH/ tIE §S^lt§ aOIWJiasi ':3 

qeihoi-ai -s"fi?r*soi -Aisa -saF'saa- 'aowuia* mei^^ bji »£5tb-3ai3i as*w« 

^EM STESSKH. 5lSDHaiHI 2EA^S^, §Mi ^> SID. OlEi^ 7IS§^7I^S^ 

2j 2°ai-.a-s..=t| pjcp&K i^gxiM as^smi 4ts^ 4^ sick 

s -H32i-.-a«iM 21-sibi stt abiHuias sakhb;, .aoinuiass^ 7i^§ a soil 
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S ITSOli Arga^,ai0l*lHI22| 0.5~1.5umQ|Cr. 

*S ^32] ggOfl AFgEIS 91017321 £A|0J| = «SaftO|*|, OESOISaOITg, VA6Ei)'0|7ae# 

5*>t!0. 9101x121 tth§s Hi2*rim# sti-oi aioisg sa--Aiass«-. er^-s i^aii, §221 71 

2Wnia(HI.AI«EI&,7li3S|.tfAI«l& SEI5K SE|2r 3 *|0i SJBS' S3'SHS.tfBIDIAiphdto -Arable, 
polymer layer), .«£|»SU0|M-, /0EI!4*L M«fAI£*l 9! #£I^E|?!!2F B.Efc*e|H2|: a 5, 
3E|H B^dlfe «§Sg' &W>& 2iQ: ; * 

#71 ess 7i5§M)j>,SEi\a a 301 3#s.ir3SSBEiDi#, a mm?&Lm*,,o&w$x\ <e 

■g 0fl^AI*4X|2| ^3MEk±^3g 5WE . SS7IH SI 7IHS >SM2|, *T*U .3!. WBaOWUfH- 
01 7151 #^rCH SXH ^ 2J7| OIISM IflEPWCh 

Sb/Te : a/6e2 r : »HJ2| • B^WS ?SS! 7ISS£ SSBft .5! iBE|g(sputtering)2|- ifS 
§2] 5*I»B(HI HJSKfl .7I5T#M 3^08, Sb, Te SI. 6e2r oR_r2J a±(M) 

s ^?as tear s-*ib pi ^sioi .-garassAi oi-ssib-, -g-ara ■ §s i^(source)^ 

A1 AJSEfe.&gSj §=rae ^l£KB'W»£B/-3fflAi;2W2| Sb> Te a 6e2r -S^(M)B £1 

*|0|\4»2| BEia.S^a«.AHSra,:flt!Sr£ 301 HJ&SSHIK Sb, Te a 6e2r*H-r2| S±(M)S ?S 
tSOl "-Safa'SSAI 0IS1 ID; tTS2| :«W..*ara.' S^AKI|£I:: *rPI7h >sl±5r&17| 

ttBSiMv MEH.^I S4n8tt(f lash;deposition pethod)0| #71 2!3S SSSP- C3 HlB?Wm. 



^aaaaHM..:-2itf(oi 7jp*m-«d»t= s?wi.^tt32i -2^»-7f2i suer sbb'.3&:3ibb'b s 
§ 4 2i7i ush, stfB-?t£ tsoi .a^assAi '.seb.cti , Ant4,m across ,s* 

a^'E^ «g2| S(pieces)0| ^5 £1 B (HI '2j§rW 7fl^EI0173=. CrS S^a± SE= tS#CHI ^OIXIE^ 

««a- ^ siD. oi sen Mi s^a^ - se= ts'si a 7,m~°j ^on msi- «g- 

4 StllK '^SEig^B ^1 2^01 , 7l'5Ss^SEIB«qB0l/7Ma?l SIE2« CCI-EKM 'SStti 
7WSS SSSCI ?I§K)I:-7I5# «e« a^'fe 301 HrB*»Efc. 

B S3 Oil AhgEI^ 7WDH'a= 71 5L 1 3 ^Ofl 7m## 5^t]CK H^ohEIS &Af#S 71 

SDH-a^OO *il§S 4 S!Q; .STAI##-^g*»-2SAM, BZrfi-ffiZHM 7ia§K)l;.naUH3IUI(high;;coritrast 
of retlectivVtym =M 4 2iH, 0I21S 7|s#2| =]J||7r BL^SF - IH. - ^(carrier - 

to - nolse)2j y|;.(0|uh CMI|SAi.§#' 2SS)M UEI^D/'-"MI>3l : .UIB^#ICra^83aftQI : 7|^S2f 
&Af# AhOICHI ^'.aOT^^^-.-SlSittB SISS^ 3MHI:; 2|§I0I 7|2| e^SE ,7; ^ G/NH12I-, 71^ 
2K afiBAlOr£| 21 &AK3IM4 (number of . cycle of reversions^. ?H-^ 4 Sillh ^AF# a. 83 a #01 
MgSlt 38Sj: ■'5»DH'aa , ^20|;-PIMA|/'MI» #9 "easetlEEE'.Jouriha-l of Quantum Elect rbnjcs 
vol . BE. - 14, No. 7, pp.. 487~ 495(1978)S SIJEK 

^Xiaf'g "*?»»t»fe 71^9 ^#.-aorabll30il. /lti#M*(«^^»(hi-gh 

ext I notion coef f I c I ent)M U ^ 0\$O\7l\ 2!Ch. tfAfSHS" .AJB1 ^-"Slfe. MB Si: .« AIM'S 
AL Ti/Cr. Cu^Mrii Si, NL Se; Be; Zr, Ag; In, Sh; Sb, Te, Pt. Au, .-Pb^S BI2I-. 3^ 
Cr. Cu/Mn ; Si; Ni, Se/ Ge/ Zr/ Ag/ In/ Sn„ Sb> Te> Pt>,Au; Pb a BIS r VS«.«SB -StlfiLtF. 

a»s 4 h 7i ;e*2*t s^. a e-gss^Ei a.sja a^t!- 27hhj : ,sjs& e»^# ^-5 

•s*aa*M ch^hai, oi.'.sSa«di. s^tr §h_^ ^g:as:,3!pi UrB^sjD, ssa#oii 

:^ 'afe^S'^ftthBSI 'B'AiM&-W0, TiQz, ZrOb, HfOb, ZhO; CdO, ■ AiJVi ; 6a*QV, Sitt; 6eCt/-NWU, 
Ta^Qs, Cr^Qa, MoGY, Cobi Ni02h,WS 3^.£hflB, TIN, HfN, AlNlh S^girM, a -SWtfir ^ 
'.^a^ (rare earth eleioentJSJ Htm. ZnSSI- ^g. g^SirM; a SIC a TiC2K W= g^&trll 5 

n [Hii^s .&A]# a ssaBB fiEtt-sieo^ei oisEgA^M/gttwi.'^aB;^ 2iQ;. 
7iBB9:$n^^iBna'si mm aa ^Al#2r -ftaaBg ^xe E^ ^ra ^Af#if;°aa# 

^JUIOJI 2|§KN «trl £-2ip: g^£5 7l^#2J 2f "IQ UW 150nmO|D. 

H m"S(HI ArS£l= 7|SDHa= r -H»S|SS..:E»l»-*EHB 7R3Q.. S .-BSM .^sgfe\7.|SDHafe 
S}£g^2l ^EH; M113 ^Oil ^2£IS O. AK3|2J ;0flOIS(air gap)# ?>S 9 - CH - 3^ 

.*«tB-"zwg Jimm^ ^mm 7isss«,. 7wb'hi : aas:MMMa §7i se~ 7i^# 
# s^. s#tfr£ awLsithoi opias ^i^ a/a= sshs^ei ssi ^,siQ. oiy^ 71^ 
#°i aoi LH^ioii •?-aaa."-oia»r s^oii §M7i^ a 7i^ s^& hisseat 

#71 33S SSS, S a^go, /7WDHafe.SS2| ^EH SES SEHS A r g§ ^ SiCK #71 2^ 

& ^EH2| 2 ° Oil, -7|^DHa~ QMIh WOI AJgSD. ^ 27HBJ ! 7I^DHx-0^ Al 

sAis 27ci£s ■■in-.aoi/j^ttuei .7i«ma2i ^ibs-s*ei'. a 7i^#^j aa zi 7i^uHaHj 

[P-EI-AI UHia .^511 01 Ai (spacer )°J ..DfiaB. BftKH CFB-.^WDHaa 7IE^S^Ei 3 ^IBB21 : .B3F .CHSf : 

«m -.a£Di-; ^b^s ^siioiaibi sgoii 217© •■w^AiEtersi -g«ran -aeEioi' ao, s» 

ej^£S 27H°J 7|SQHi-|lS.S3E||Sj3S ItS '^SB^'SWI ^lt> ^SIOjAIM A[§uW. QS 
7l«DHa£| 7IB^S¥E1 3 7IBBH|-aa- fflWfe- *RJS| 7im#£M^Ei 3 7|^S2| 31 Hg^S 

*r«i2r &s .s«rapi 21^101 n&zm sa^s.i^g ^ acf; 

s g-goj «^ofl 21*101 .Eraa-owuiaB e7ii^a- ^Ams:^, m&m Jim a «i» 4 aa. 
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2f immm n\mmmm. ?msm iss^pi sit^ 2?H£i sore* esAwioi &?a £a^= aioiTaui 

§S2| (overwriting)^ 2^9^ S&fSXIM AUSKM ^tSST £ SO. 
S H3&aS2|.'flA|00« §£8h01 SQ £31' 2DIU; S • . HfcJSte 2SS *B 



?Sg«&gO| 2JSK3j SHIS S(SO| : 70nm,,.^ : .0.5 um> Ul^J 



[US. 

1.2mm,- : '3r2"1.30mni 
.1 . .1 ■ 

gSHHW". _ 

(heating vaporization boats) S! 2JH°1 SWH1Sg3£3>mM 5t!©H2, 4 - SiS-Mg«t(co - 
deposit ion)g. ^tg^=0) SJtJSIO. Te2l- Sb^ S7HJ0II MEIEIO) ;gOtXlIl. 7Hg§Ta^M2| ^ 

Uw:*oiaCr. oi id?iMro'iiftsi2i*a£a& .ailhseoiiai s^m». sph-is^ei sb. Te- 

S 6e°1 SAlg&rS tSSKHI ti= «!9<HI, D^3m 1800rp'm£S 5I2AI5HAI 3?H .'3S*tB 4tSsh 

711 SQ. SiSj STWPr S 2CHI SAIS 22r SOI 31 SI£iSHL= #71 .336* .312* SOB 

21§1 fflWUOL I .20B EAIS 25s 100nm£| i£D02| 3>|^s0| gEI?KHSLiOIMQ^gO0 g£l 
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5 20il SAia x&F y°l 2BS-SS-aB& (ICP); ^P!M^i3K|(HI 2|t|0l sraaCh Ci^GI MEI7KDHSL1I 

Oli>Hi 5HI5! VM&c. M2Sm EAia :212L 1J0| aOISHIgiAI-S*! (10)g A^ufGl 

VgjZI- aSSMFtfN CHoHAI A|*!g *0. H2EM EAia.SMBH./'EIOWSflS fflS*iaOI»S» (3)S ■ 

\/m mmmis) <r/4 wave piate.)» -w.hS: #ifom; m»a^(7.)«-«-Ra-a*aD:."a*a aoiTa 

HIS^ HE1(2)(Hi,.^m01 tlSEI^ QI^H<l)PlSDHa)i94KHI ZEAhaQ; ^a. 3101 Tel BIS S 2WDH 
l-liOfl >2J§H3I .'ffiAEiin- &Aia HISS EHSa2(7) ■a/1/4-^.»a0IM«,»ltt'.=E|g(5)2S.EIS0^K 
;DI,.=aS(5)0|| BJ^hOl ^(8)^£S BfAf^a; *HE|'S-(5)M -2|*HM 'BAFa EBOWUISS 855 (8)»- 

sttoi s^aa a»i(9)«i sishm "a*aci.-. oi.Ar«s^osat : aor^«iaD.' ^ 
^i^aoii;ej7iaoiAi;. □*iaa ss^s^ei ?\Eim^m^ 7\mi^ ^m'^m^n: enoiTa 

HIS^S M*a^3S| 9|§:#2J : 5Afe, 1ilS&(33 :3msec.) '1800rpn(a.OiaUIS0||" [HtTC-I^HSI 2tT 
7121. 10m/saS)HS Cl^aSJ ifigog *HS©A|, EilOITaHlgSI r.S7HAI?|;Ii; gAIOil ami 
TadlSSI ^Arf(ref lectanee)g ^g*mK. iF4£S'as AggQI^HDil CHoHAJ > B.Wgs a'OWUIS 

.&£2i §7hhi coBhA-i chs ss3Jra":s7Kin., aoi»uiazE^.ae .ams. ^mm. «j-a^^ a oi 

^g£IIU 3 ill 5 2(Hl UHifiD.. HJ&AI ^MQ|±32J a.OI?IUISa 2AI*pl3 ; K ° 

oil x-aioisi§?ii^oii Hjeioi ^sq. n^sg asa^Hw-cHflAi, imwz aorauise ^ 

goii 3mhzsi &±a&y\ aioisHissi ^ akhi m\Q\M □^H^gsj ym^w iwQ&'tae. aow 
uisa-ssE* s^FAiaa. .7is#oii jnsasg aoi»Hia2i;»s3ri.TM*-.ttasi=:a« aaw 

H~ 71^011 Afga -SHtt a'OWUISS'- 7I-AII1 7l§#0il SA^W 2^71(9)011 El^kOI &AI- 

a "aoiHHissi. 'as* ^ssraAi ..aaQ^awi cho»ai s^assj.as^h i^dsg. 

7is§pi aowuiaa sesi e^hoti [oa- oia aura s^eia; i^ds .ws.apWHiasi" 

SE7I- CH£j a^M iShW EIH, £^£!2£l ;aES □ 0|.^ g7ie}AI n Q\g S^ilsSj ^E 

7k§7>eiai sfe aopguiaaE(Ri")= :3 * "aap^aon otai n .:aa& s 2011: soiaq. 

□^oi E^dfe &my - ch - sgui(oisF c/nhis asi!)* mmtm 3qkH2°i ch^^m 7^ 

J\H 21- ^^Meg^|7l hp 8567A(D|^ Hewlett - PackardAKHI Htm. 7i8^DH)M .AfSftKH 
ai~K adIBdISSI &E Rig ^Agfc 20ll ^hOl.dsOfl lHoHAI gCH2!"C/lfe i 2CHI EAjtlCH SiLK 

0) &?\ 7i^a ciss ^ aaa^oo/ramoL p e £j stem aoi^uig* s^^s ^a^^ ^ 
oil 2ioK)i ^ieih, n mm ^ieiai gsxi tssi c/nhi~ ^71 asa 2121- sa^ 



10-6 



^1992-0002931 



AC(^|H|)(dB)- Ci - Cz, 

C;s Ajssi BOa.CdBJOIIl/CzS ^£1^5 3SxH. £221 EflM (dB)0|[IK 

Ate 20logto(Vi/V 2 )(Hl EHWI3L. *S ggg S^&SSW "SfflSS' OTaHCto.- *= «W5| 

X! s^a asfe iisM bS»23*i 301*1= s'5*aaoiD. 01 safe s 2011 eaibot aa. A h 

39 HOT 2S/ii»2| : -4ra?K». '^«SS /.SipitEF; 

(4) ^a^og zf.Ajgo, ■7wsg;g;ssisfea' , H^.AiasxB2^ aoj #sit* aa. aiswi 
EAia asf sAttiiSBXi* Afsewf ;aaei. asa- afe. moruisoi li^hej sissoi a 

■.■□^as| |.7|*S2| CHS .'#fiOl SPtSGh .aOMHIS0l.2JB £Ah7h 0;05S-*H lOpsecS-S^-a 
□»'-57JAl?iaAI B±*fe£ ilWMSEK. 2f Bi^W ."DfiBAIi ^§E|H> BTAMBOI aOlflUIS 

£1 BEAtOfl-'SttKN-SOiS.aCHZ^I .BCKS ijlftfe ..5M'A|2| B£(t)2| Sl^aGPI- Etf : *8SP:." 01 

asfe 5 2chi saieioi aa. immm asgsfea aasr.oi ££i as aomurasi -safaiz.v ^ 
saah-g-sac^aoi^s-^Haui/sb, Te a Ge°i .anui^f a(Hk'S!3B\s*i(3)a g?i°«Hia 

3£S>K.Sb, Te;S Ge°J ■■S»HPK«^(3)S|- ftW^HW a= 2?AK3IOUi '.fi^SCT ^OIqHIK 3>l^# 
:0I B*T(3)2| -a«SHHI a= Sb; Te-a; 6e2J SAHJI1 .tfKf^aCd) ..a (e).W CHSflAI, 

gStfe S7l&Se!-. aOI«'dl'SS,5ABt= a&fl 2ISK31 -SOISD.. aau £SSP£a(d) a (e)£ 

*s;.apiiauia BiaaamHa 'fi^a/s- j^^.qc» gas ..pwn ap* 

^eOB 3?is#6| .sa|(3)2J BAWM^afe Sb, Te STBffil. SAfHIM 7OT~ «Sa±a(aj, '(b).S (c)fe. 

ss'-c/neiir s« ^-ach aaLr-oi □£3£ , -':>iM»\a8»«sa spizisiva-oiTjuia ^api-s 
b§§ ?raji; aa. a^oi •,7w«.a \Hisa-wfea ;;Bflfr.aQWHia3E&/oi.i= .sows* 

a 7W= aaa^3.(t) a : (9)W casual ?im#'a uisa-asfea : aaef aiowtiia^b asci^ 
: a (&)./ '(b) a : (c)ows.§;. ofi^. SEDWfe s^i ^a^uv °tmm&±m 4:.aa. q^oi oi 
a^a(fra ; t9)fe"'7rt»a :/ aaa»i=ti"a5iasi" m\m\%zM?± z^im: c/NuwaD& 
3W? aa: 

^MEi^a^ aneaisa Ai-esra .-*-:.aa-...Haa mtm jm^o\L\& j\m^ ±^ 
.*i afeve*a:-oi''tt«*te' : aa a-^ ao. 'oiEffi+^«#3»- 7isa*ff*s^^^as>jisiE-a.^&'a 

'0WHl3*"2Atefc 'SOi S»HJf-»4IM= a^g .MeiQ. Q^OI 0|Ei§> Sg.S 2f aSQ^3S| :[yNHI 

7K.20dB qistsj i*srs -'araws ^asit ep-.. 
f^Aioai] 

i^l (Tea4«6eaaSbo:*)o. B t lo^Oll SltHS /XAia aXHJIN lev 6e; Sb -a.vTiS 80hm-^))lI°J 

"PW#s.:-ciFsa : tf^ ^Hss^a^.w .sitioi §f aioii chi afs-s 23- sttttaa^aaoi^is. 
asa ^wr gsfdi sais s»Hia- -sr-BBi'Msi Te, ee/ sbra. tisi trss 'S^^wi ^ 

01 SiH/ 01 §*lb 10^&s(Torr)J3>A1 HH;^a OS, O^^f^l- SxlOfl -JESaQIAI. S«2| LH2T" 

; Dw-»-«oia ^MQ^afe p„ x/NUL.p B a acm aawi ?iskh 'asaAinsF-stter aBfi^-a^ 

P, : M 
C/NHI :,56dB: 
P E : ;5mW 

AC "? 40dB 

q^; aap^asj ?\m.mk -aowuia^s . a'sAFa= vs., xii3£qij sais abi aroiTauiaa- 
s -His oil io&ai a s-em B'swassw,- -?i*#^chi uis:as.s?a- iaa^ ««§a: p*> c/nhl 
p c a ACM *a«D 5 bi ^AioiiQiiAi Bisia a -asse M sj^ei ^idj tfS«i£«-iaM 

s aiowHiam "asAi»ssw aoia -p,,. jvhul p e a ac^ aoi-nuiaa ai^xH^AW^ aon sjm 
oi aaa-ajft t\s\ Bmf>\o= aa'aoiffQ. a3£wiAj eais 2«h.. uiaaasssi- aaass 

. AfOIQfi 3£M ^thAI^I^ SOU °1^^01 a 01*10138 .a2EA»e ^I««S1.^IB (overwrit ing)^ 

10*HH o^EILK d/NHIWlAi^i iBWin'STSO. 

aa» 21hs^ei, s wssj ekku ^i^m^nsQii 7iaspi7h somsa, 2?h°j 

4 aa. 
laAin 2] 

(Teo. 6 6^; 2 Sbat)o : Jlo.i(HI S|«KN- SEAIS' SAMOA ' Sa*e- Te, 6e, Sb X TlS ^^^! 80nm-^)Jll^ 
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gEI?*SL1IOI^.I5*£*0ll '««BQ. OI^Tfl 20)2 C|±3S| 7I«&£0|;. HI3S&3£PH4&ei)7l- tOmW 

2! as aaisnife »3£0i'EAig 2121 ih@<hi hew shsi goitt-sss spisq. c/n«i2j- 

^J8IHl'(Ap)2* =§aa. C/Nbm ,^5ldr(AC)= 2*2*. 54dB2* 35dB£ sp. 
[gAIW .3] 

sk^Aioioir -Afsa iEi2*auibiMci±3b s^^aiokhi mis ssf ss# ssgsra* 

slhoii ssao. Tea* sb= seiEioi E?nJ^oi ^01 as, GeS} Pb= Masioj : 2f ?ja-asa?.Moi 

*«..»0U*« S^M 2ISI01 ««S ?l§»= (T^.^K.Sbb.aV-* 1 ^^ ^tt sais sxwi 

9 ?H 4 2iQ, 01 S«&-:10"*BS»n HHSHS, Q*3& tfLHSEWAI S^M 5!. S7HJS^a Sb; 
Te, JBe-H : Pb2| =A|g.s|OI EI2 g'£*OI °mfOT .*!S£! ?I^S2| =»?f 100nm3h 1 tlflHRI, 4 /- 
_§g*rS 01 Q±3§ IBOOrpraSS 5lSAI2Jth. I&OAt gfip±3(h)* Si $ 2iQ. 

#71 312* gSTCMtig* Bi, In, Sn S Tl°J 2*2*01 gE|gB£ Pb 0I£! A*gtj= SI 

2|Sm Bf^SHJI aMP^3(ijO|A| (1)2JWM: 5blS*P. 

OI^Tfl SOIS 2* ^stl^HS g-5^A)0||2* SS*ty*SSS HISS'S §g2| ggS^SM CHoBAi A| 
S»**= aH'SpKK C/NHj, P E S ADB\fiSt!Cf, 01 32fe S 30fl EAIEICH SO. 

S. 3°J 2(g*5MAI01l)°J. ; 4Ss(b)°J.12*AfO|2J HI 2fe 2I^#2|. Pb, Bi, ln,..SnS Tl.2|,£H 

on sjohoj/ uisit* a assHW 'iat* arowHiss^* sTaswi g*iEiii :s^up* @»si JHdaa.. 

*i 4SftD>:3(h)0rAI (l)BW2| C/NUI^h 45MCIi3(b)£J H^SL* 2*18 LHAI :28dB. □ 21 SO) 
S3 SCI.. tOaAl 01 gwti±33Y mm SgSHM: ■■aSWOiap-.. ^Sl, Pb;S£MlQ|.7H*lS, 
MCI^3(h) S (l)'2| -2PH0I 3?M, C/NHI= S£**2. 3E*°S OlEte* 7I^DHSflS 

ai jjfjff, ggsi ds* se 4= sic*. 

.glP£3.(h) LHAI .(|)2| JHt : 5SE ?l^#2* 7IS-2I 8IS?Wf S*^P- 

[ i 3i 



i rv .» "'.,«•'" » . 

•* " . - •« 

1 !• » ZZ '* J« 

► *< 13 '93 -» •!■ 

• - •>'.-•. . : . ,» .*i ai. 

aan c/n §l ^Xiibii5r^g^Q. : 01 g/nhi s; ;^»ihi=-^ sodB a 28dBs:.sci. ' 

Sstf 51H^E1,. 3I3ET; S 3 -?|[HI Sift'Elil Sb, 6e S,Te(HI a«M Pb, Bli In, Sn Tig.^Stf 

3«w.a»j= ?j™aft--Awtfnt;.-3i<»2i uissa si. .aarax^ ..-pim.«oi. saa s 

E^AIOH 4] 

4 401! feAl^j S^Hdil ^Xfe Te, 6e, Sb S! TS ?gEIJ2y 4W?\ 80nme! AIOO 321- TjSJ 

4 r gjiss*ra.(4 - element co - deposition method)0j| EjoKfl S^AIDil.Qfl Al-gS 
aai^SU0IM7IS^M : SEIEIO) VgSEIOI SiQ, CEhAI aMP^3(ii)(HIAI: (q)WXim 2g SQ; 
^#P^3fe 2| 4!"»t|±a2|'fci C/NHi; P e 'ffi ACt mm0\ -^SKN/.'tfSfl^OlfiF.Siia- a^^s 

AiaatK 01 aate-s 4chi saihw silk 

5 421 ' a«tK 2»H, 7iS#2J ZE^OI ^1 2!Stt S^(1), S^O jiHlAI x7h 0.31H73 
0.72J g^lSLKH! SiHy-yS 0:1 ££^'3 0|^2J .^§S g^S^Oll 2i#ttB, ^H^HS.^S -2?H2J Stiltt" 

as«. k ^3a=' aiGi-TaHiss ^a^^ sod 2J&101- asst- sr uigg^M .-.^a» ^ sin, nziii 

C/NUI2K AWI^K -SOISD; ' ^MEI^3(o)2j. 7« : feHHI, ElldWHIgs 91^^01 M°i 
Xi!2ieH2^ »13£O0 £A|& S'StT. H@0| 10-^Aj 27H2J ^0I& SSS 2!^IH> C/NHI 21- *r8l,H I 

?V m%£\%&, C/NHI2h ^tii7F : ^ 53dB .S 35JBS 

(M 4] 
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5 501 E'AIS Te, Be, Sb.S! Pb^ ^EliU, ^mil 100nm2J ^A|D« .331- 712] 

uvgo^^ 4-S^SSS|B(4-e , leinent co - deposition met hod) Oil BJuhCfl gSgAIWIOil A^SE! g 
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umm wnal fw ss^aof?a= si^s^ei g^tsm bai Te/ee a sbs 7i^#oi «ga 
= 211 aama. g7i eisti if^if ihgoi e^saa, hbssmi jaaciiHtos a^ 

ek :di*ti aoia ^mu^h^ ^ ^mci^hsj p<, c/nhi, p e a acm saspi wra, ss«aum 

2} gSti .aHSS.ABIBD: 01 32*£ X: ; 5M EAIEIOl 21CK I.52J .BaS^EI S«l-tt 2L*IS, Pb 

.-a assrei a^ -timm ■■a&:«iaia(oa s£C uisst^ skhs^s &e w, mm 
s »s»E«-38&"aowHia« 3E*»te-.2oi-g*ioi'B3a->'*Haa, athhkac.^ s*ch nisaia 

£..SXK*2l. 5*300 AM LHX|'.30JS|:CSSS Pbg '.ttSSfe 7W*a. "#£ ^ME!i3(s)0flA1 (u)W 
A|£J -W?MA|;.BISa«=- ,5 Saia|SS...»aE/.^ 9 LHAI 12ci»2J 3EM SABfe 3tO0 2|§KM ^tSI!< 
^ 2iH, ^ffllbl (AC)§ ^SQI A3(r)2K H|j2B1Di; JHflStF. "3£iU SMB- 7f«*LH2| '.Bfil -SFOI 
HI : ShS0fl'Ai .50«PF?a S7h£>PS [gga^3(v)]., ±r»HI(AC) g C/NHI= lf£SCIi. Ol 12f= Te, Ge 

si -sbdiasi ai^i soi a»£ei ' BSM/i/aawis. i lhai 30%, *.s^(i3birAi'o/oV 5 z s d.d2!- 
aa* aoisa, 

tfBCI±3(s)01A| .(u)J)OT2|;3^M, .HI8B&3E S!. BB»SEAK)|2| 3 if EM S2A|?|^ 3HW 
ElOIWISISa SAWfc 2, * 7l*ft2) 7IS(overariting)g 4= SQ. 

[5 5] 
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W.r-^JJ*... 1 




*.* 1 



r.:i.<r: I .ojhims: 



era &=p°j a&t 
i 

•aS* 7|§j a-^TO'IS^0|..aO|-M^ .Sb/Te,/Stea,-Pb,..BI r ln,-.Sn,8!.Tl2|-.a»SS.*EI & 

^ -*hjsi "sis 'oi.TOS'awoi,--ai"«S".a.s»- : ?bi*te imwtm bss aowaass.sABf 

3Ai #71 '■SB aOWBialHI CHsHAI ^71 ^[^ft-SvlOiS-XlFIDI, W7|s#QI 9»feOTe!7Jti atM 
blSSEM CDEFAi UlSBgjZF 3§#AI€I0IIA! 3et3|£S gSSMT 4= Ol 7h33 -,B»OI 

7mi.s ^sioii.saFSjdm;. #71 Esiadi39ui-aQi,:zw.2i gum : ses. .-asteior; ?ra ^i«h- 
samii .^i .7WM uia9» tfM affl>--iS2i:8fiM. £»e-.aoi7jHia»£ nen-ma/Bai 

£01 tr S£ AfOI Oil Eil 01 AiHia 'ft 3 Ai 3 £l£.M , 7|li*LH0il #71 ±§H| SMHI tfS«£| 

UI3B&7F imm^m 7ma §mm «rawea-- fiaaia as ns^s sasi .71^ a ^ 

7W«2r-uiBB»^.«?r3i«a»Hi sms 7i^s^ai fi2raa 21s -«as'S*ts sshj 71* a ? 
a=w 4 

Slii^OH aCHA-i, Sb; Te, 6e£F Pb, BL In, Sh ffi TIBJ 3I£S^E1 .flBIB.-^l 3^71- Q^gSj §Aj : 

[0171 Al MS Pb', Bi, In, Sh a.;H2| 3MHS^Ei flBJg a^B'8IL>2J £J^, 3EII2 .0.3 =X = 0,7, 
0.1 = y; 0.01 =.z= 0.3 a x+y < 1.]0fl °i§H31 BAia'anUIS-^71 7|s#4 K M ^Ho|-~ a* ^S^S 

sfeaa^i 71* ».Ana : »H> 

a«-oo aoiAi., moi Pb°i 2i i§££ BMHj 7i^ a 

S=f& 6 

atHAi, moi Ti£i 2i ^g^s 7i« a ^ra^s. 
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